A number of mono(carboxylato)mono(alkoxo)nickel(II) complexes of the general formula, Ni(OR)(OOCR'), (with R' = C13H07, C15H31 and C17H35) have been synthesized (where R = Me and Pr») by the reactions of nickel methoxide and isopropoxide with the respective carboxylic acids in equimolar ratio and (where R = Et and Bu<) by alcohol interchange reactions. A study of the molecular weight, infra-red and electronic reflectance spectra and magnetic susceptibility in addition to elemental analyses has been carried out to throw some light on the probable structure of these derivatives. In view of the above, it was considered of interest to investigate the reactions of nickel (a typical latter transition element) alkoxides with carboxylic acids.
A number of mono(carboxylato)mono(alkoxo)nickel(II) complexes of the general formula, Ni(OR)(OOCR'), (with R' = C13H07, C15H31 and C17H35) have been synthesized (where R = Me and Pr») by the reactions of nickel methoxide and isopropoxide with the respective carboxylic acids in equimolar ratio and (where R = Et and Bu<) by alcohol interchange reactions. A study of the molecular weight, infra-red and electronic reflectance spectra and magnetic susceptibility in addition to elemental analyses has been carried out to throw some light on the probable structure of these derivatives.
Extensive studies have been carried out on metal carboxylates and several reviews [1] [2] [3] [4] have been published during the last two decades. Following the first successful synthesis of aluminium tricarboxylates from aluminium isopropoxide [5] , the mixed alkoxy carboxylates of a number of metals [6] have also been studied from synthetic as well as structural points of view. A perusal of the literature revealed that while a considerable amount of work has been carried out on the interesting alkoxy carboxylates of earlier transition elements [viz. Ti, Zr and V) [7] [8] [9] , almost no work has been done on similar derivatives of the latter ones.
In view of the above, it was considered of interest to investigate the reactions of nickel (a typical latter transition element) alkoxides with carboxylic acids.
It has been found that these reactions are quite facile and yield mixed alkoxy carboxylates of the general formula, Ni(OR)(OOCR') and the anhydrous dicarboxylates, Ni(OOCR')2 according to the molar ratio of the reactants taken. All these compounds have been characterized by elemental analyses, infrared, electronic reflectance spectra, magnetic susceptibility and molecular weight determinations.
Experimental
All glass apparatus with interchangeable quickfit joints were used throughout. Extreme precautions were taken to exclude moisture. Benzene and alco-* Part II: Transition Met. Chem. 3, 220 (1978) . Requests for reprints should be sent to Prof. R. C. Mehrotra, Department of Chemistry, Delhi University, Delhi-110007, India. 0340-5087/79/0300-0459/$ 01.00/0 hols were dried by the literature procedures [10] . The carboxylic acids were used after distillation. Nickel alkoxides were prepared from anhydrous nickel chloride and the appropriate lithium alkoxide.
Infra-red spectra were recorded on a PerkinElmer 621 IR spectrophotometer using KBr pellets. Visible reflectance spectra of solid complexes (in Nujol mull) and in benzene solution were recorded on a Russian cO-lO recording spectrophotometer and near IR spectra on a Perkin-Elmer 4000 A. Molecular weights were determined in a semi-micro ebulliometer (Gallenkamp) with a thermistor sensing device. Magnetic susceptibility measurements were made at room temperature by standard Gouy method in benzene solution.
Nickel was estimated gravimetrically as its dimethylglyoxime complex and alcohols, by an oxidimetry method [11] .
Reactions of nickel alkoxides with carboxylic acids
To weighed amounts (3 g) of nickel alkoxides suspended in benzene (~50ml) were added the required proportions of the carboxylic acids. The reaction mixtures were refluxed for 10-12 h with slow and continuous fractionation of the liberated alcohols azeotropically with benzene. In contrast to the alkoxides, both the mono-as well as dicarboxylate derivatives are soluble in benzene. The excess solvent was removed under reduced pressure. The experimental results are summarised in Table I .
Alcohol interchange reactions
The interchange of the isopropoxy in N^OPr^OOCR) by ethoxy groups was very facile and could be achieved by stirring the isopropoxy derivative with excess ethanol for about 15 min at room temperature. The corresponding replacement of the isopropoxy by tertiary butoxy groups was very slow and could be accomplished only by continuous fractionation of alcohol-benzene azeotrope for about 5 h from a refluxing reaction mixture of 
* In boiling benzene (20 ml).
Ni(0Pr*)(00CR) dissolved in benzene with excess of tertiary butanol. Results are summarized in Table II .
Results and Discussion
Reactions of nickel(II) methoxide and isopropoxide with carboxylic (myristic, palmitic and stearic)
acids have been carried out in different stoichiometric ratios using benzene as solvent. These reactions appear to be completed on refluxing (~10h) with continuous fractionation and their progress could be followed by the estimation of the alcohol content in the azeotrope collected. Mono-as well as disubstituted products have been isolated in quantitative yields (Table I) 
Infrared spectra
Infrared spectra of all the derivatives,
Ni(OR)(OOCR'), Ni(OR)(OOCR').ROH and
Ni(OOCR')2 were recorded in the range 4000 to 400 cmr 1 with KBr pellets. In the spectra of all the above derivatives no band was observed in the region 3600-3000 cm -1 indicating the complete absence of O-H stretching vibrations [16] . A strong band due to O-H deformation vibrations, which appears at ~935 cm -1 in the spectra of free carboxylic acids, was also found completely missing in the spectra of above derivatives. The characteristic carbonyl stretching band (arising at ~1710 cm -1 in the spectra of free ligands) also disappeared with the appearance of a new strong band at ~ 1560 cm -1 which may be assigned to antisymmetric C-0 stretching vibrations (vs) [17] . It does indicate the cooidinated nature of the carbonyl group in these derivatives. The coordination of the carbonyl group with either one and the same metal ion (bidentate coordination) or with another metal (bridging coordination), can be distinguished by comparing the antisymmetric and symmetric C-0 stretching frequencies in the spectra of the compounds with that of acetate ion [18, 19] .
In the acetate ion, CH3C<^ , the tw o C-0 bonds are supposed to be equivalent and the and frequencies appear at ~1578 and ~1435 cm -1 [18] . 
Electronic spectra and magnetic moments
Electronic spectra of all the derivatives were complexes. This may be due to the ferromagnetic interaction in the cluster [25] .
Molecular weight and probable structure
Molecular weights of the above derivatives were determined ebullioscopically in refluxing benzene or chloroform (Tables I-III) . The results show that the alkoxy carboxylate derivatives are tetrameric 
